Abstract -This paper examines the mobility of individuals through the wage and earnings distributions, using 1979-1991 data from the National Longitudinal Survey of Youth. Lifetime wages will be more equally distributed than wages from any single year if individuals change position in the wage distribution over time. The results suggest that mobility is predominantly within group mobility, reducing wage inequality by 12%-26% over a four-year horizon. A detailed examination of within-group mobility, using year-to-year estimates of transition probabilities among quintiles of the distribution, reveals similar general patterns across all skill groups: mobility declined significantly over the years, especially at the lower end of the wage and earnings distributions.
I. Introduction
N UMEROUS papers have documented the level of wage inequality in the United States and its rise during the 1980s, both of which are high by international standards. (See Levy and Murnane (1992) for a summary.) For example, the 90-10 log wage differential rose by almost 30% from the late 1960s to 1987 (Katz & Murphy, 1992) , and in 1989 was about 28% higher than in Britain (Katz, et al. 1995) . However, the degree of concern about a given level of inequality must be related to the extent of individuals' mobility through the distribution over time. If there is a lot of churning in the distribution as individuals move relative to one another, lifetime wages will be much more equally distributed than the wages from any single year. This will translate into a more equal distribution of lifetime consumption, especially if there are constraints on borrowing. Hence, high mobility is likely to reduce our concern about high inequality at a given point in time, although the implied high uncertainty about future wage streams must be weighed against the benefit of equality. Similarly, rising point-in-time inequality could be offset by rising mobility. This paper evaluates how the consideration of individuals' mobility through the wage distribution affects our view of wage inequality patterns in the United States.
We present measures of mobility through both the hourly wage and annual earnings distributions of individuals surveyed in the NLSY from 1979 to 1991. In the first part of the paper, we use a summary measure of mobility to establish how mobility reduces inequality as the time horizon is increased. We decompose this measure of mobility into within-group and between-group components, since others have established that within-and between-group components of inequality have different patterns: inequality within groups of individuals with the same observable characteristics is the larger part of total inequality, and has been rising steadily since the late 1960s, while returns to observable characteristics (which underlie between-group inequality) have fluctuated in recent decades (Katz & Murphy, 1992) . We find that mobility is predominantly within-group mobility and increases most rapidly when the time horizon is extended up to four years, reducing wage inequality by 12%-26%.
Having established the importance of within-group mobility, we devote the second part of the paper to a more detailed examination of this component, focusing on short-term (year-to-year) within group mobility. We do so by estimating nonparametrically the conditional transition probabilities (conditional on observed characteristics) between quintiles of the conditional wage distribution for several educationexperience groups. We find that the probabilities of staying in a quintile were higher at the higher quintiles throughout the period for both wages and annual earnings. However, the staying probability at the lower quintiles rose significantly over time. Hence, the results suggest that, while inequality is lower once mobility is taken into account, the increase in equality throughout the 1980s is worse than it appears, due to falling mobility.
A large number of papers seeks to measure wage or annual earnings mobility for different countries and time periods using a wide variety of samples and mobility measures. 1 Shorrocks (1981) and Burkhauser and Poupore (1997) have used the mobility measure employed in the first part of this paper with Panel Study of Income Dynamics (PSID) data from 1967-1975 and 1983-1988, respectively. In his sample of male household heads, Shorrocks finds similar mobility rates in the young cohorts to the rates found in this paper, while Burkhauser and Poupore find much lower rates in their older sample. The most important advances in our paper are to take zero wages (nonemployment) into consideration, and to decompose mobility into between-and within-group components. We also update the existing numbers, extend the sample to all women and men, and provide standard errors.
Several papers have focused on within-group movement of wages by modeling the dynamic error structure of wage regressions, typically using male household heads in the PSID. 2 Moffitt and Gottschalk (1993) find evidence that, while five-year mobility rates have been stable, year-to-year mobility began falling in the late 1970s, confirming the results of our quintile analysis. The main drawback of the error-structure literature is the imposition of the assumption that dynamics are the same throughout the wage distribution. This literature does not identify where in the distribution there is more or less mobility nor how mobility has changed across different points of the distribution. By contrast, our quintile analysis allows for different dynamics in different parts of the distribution, as well as allowing for zero wages.
Two papers with approaches differing from those described so far paint a slightly different picture. Using matched Current Populations Surveys (CPS), Gittleman and Joyce (1996) find no evidence of reduced year-to-year mobility in the 1967-1991 period, while Schiller's (1994) mobility measures from the NLSY indicate higher mobility than does his analysis of 1960s Social Security data.
The remainder of the paper is organized as follows. Section II describes the data and addresses various issues associated with the sample. Section III provides the results for the analysis of long-term inequality and mobility measures. Section IV presents the results for the transition probabilities, and section V provides a summary and concluding remarks.
II. Data and Sample
The data used in this study come from the National Longitudinal Survey of Youth (NLSY). We include all individuals of both sexes and all races according to the selection criteria outline below. 3 The drawback of the NLSY is that it is a cohort study of young respondents (aged 14 to 24 in 1979) . Hence, the results have a caveat attached that they may apply only to young people. Also, separating age and time effects might be more difficult than in the PSID. Nevertheless, youth are a well-defined group whose welfare is of interest to us separately from that of other age groups. 4 The two main variables of interest in this study are hourly wages (in the survey week) and annual earnings (in the preceding year). 5 The data extract used here is composed of all individuals who were not enrolled in school at the time of the survey (for wage analysis) or at any point in the year (for earnings analysis). Valid wage observations are those which occur after the last increment to the individual's education. This restriction is intended to eliminate the effect of part-time jobs of individuals who are still in school and for whom these jobs may not accurately reflect attributes and ability. Similar exclusion restrictions apply to military personnel and the self-employed. Table 1 reports the information about the data extract used in this study. The table indicates that between 3,300 and 8,000 observations were used each sample year. 6 The mobility measure used in section III is sensitive to outliers, and we therefore remove them from the sample used in that section. Wages greater than five times the maximum or less than one-fifth of the minimum of a respondent's wages in other years, as well as wages below $1 in 1979 dollars, were dropped. Outliers in earnings were eliminated in the same way on the basis of the annual wage, as calculated by the ratio of annual earnings to annual hours.
The mobility literature commonly uses data only for individuals for whom nonzero earnings are available for the entire sample period. This usually results in a sample that is quite small and not representative of the population. 7 We present some results that use such a sample (referred to as the consistent sample). Nevertheless, the bulk of our analysis uses the maximum possible sample (referred to as the maximum sample) for the period, or subperiod, in question. Thus, mobility measured over two years will, in general, be based on a larger sample than mobility measured over four years. Furthermore, two-year mobility measured for different pairs of years will be based on somewhat different 2 See, for example, Lillard and Willis (1978) , Lillard and Weiss (1979) , MaCurdy (1982) , Abowd and Card (1989) , and Moffitt and Gottschalk (1993) . 3 An alternative for the NLSY is the PSID data. However, there are some difficulties in obtaining the relevant information for individuals other than household heads in the PSID, such as young men and women. 4 Gottschalk and Moffitt (1992) provide an elaborate examination of samples of white males for various data sets. They find that there are some dissimilarities between the NLSY and the CPS. MaCurdy et al. (1998) also provide a comprehensive examination of the NLSY and compare it to the CPS. They conclude that there is no basis for suspecting that the NLSY presents an inaccurate picture of the youth labor market. In fact, they point out that in many instances the NLSY provides more accurate information than the CPS.
5 Both variables are deflated by the implicit price deflator of personal consumption expenditures for gross national products as reported in the Economic Report of the President, 1995. 6 Note that in 1991 the sample size drops considerably as the white poverty subsample was dropped by the survey.
7 This is not an issue if income is the variable of interest; the problem is partially circumvented in the earnings literature by confining attention to men.
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THE REVIEW OF ECONOMICS AND STATISTICS samples. Finally, we also consider measures that include zeros as observations. Among the variables we use is actual experience. This variable is constructed with the help of a variable providing experience in [1976] [1977] [1978] . We augment the reported experience in this variable by the weeks of experience reported in each of the years thereafter.
III. Mobility and Inequality Over Varying Time Horizons

A. Measurement of Inequality and Mobility
The measure of mobility used in this section is based upon particular measures of inequality, which shall be described first. An inequality index decomposable into within-and between-group components is required, and the set of such indices is the family of generalized entropy measures (and transformations of them, such as the Atkinson index and coefficient of variation CV; see Shorrocks (1984) ). The generalized entropy expression for inequality is:
where w i is the wage of an individual, the z i s are sample weights normalized to sum to one, and c is a parameter indicating which end of the distribution the index is more sensitive to (higher c means the index is more sensitive to inequality in the upper part of the distribution). For the value c ϭ 2, this index is I 2 ϭ CV 2 /2. If the population of interest is divided into K groups, total inequality may be expressed as
where w k and v k are the kth group mean and weight, respectively, w ϭ ⌺ k v k w k , and I c k is the kth group inequality measure (computed similarly to I c above).
Following Morduch and Sicular (1995) , in this paper the between-group component, rather than being based upon the group mean wage, is based upon the wages as predicted using coefficients from a wage regression for the whole population. Hence, in this formulation, a group consists of all individuals with the same combination of observable characteristics used in the regression. This method circum- Note: The sum of columns 2, 3, and 10 exceeds 12,686, the total number of observations in the National Longitudinal Survey of Youth (NLSY) since an observation might be omitted from the analysis for more than one criteria.
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vents the problem of small group sizes. The betweencomponent of inequality is thus the inequality index applied to the predicted wages of the individuals ŵ i :
The within component may be calculated by substituting the predicted wage for the actual wage where appropriate in the usual expression for within inequality, or by subtraction.
The two special cases of c ϭ 0 and c ϭ 1 are known as the Theil-L and Theil inequality indices respectively; the formula for the Theil-L inequality, a measure emphasized in the results, is
The expressions for between and within components are obtained using the same logic as for the general case.
The measurement of mobility has not received as much theoretical attention as the measurement of inequality, and there is no consensus on the best measures. The measure used here exploits the measures of inequality described above. If the wage used in the inequality measure is an average of several years' wages instead of being the wage from a single year, it is known that the measured inequality falls, reflecting mobility of individuals through the wage distribution. The relation between this lower inequality and the inequality in the individual years, captures mobility, which can be defined as
where w t represents the vector of individual wages in year t, and t indicates the share of wages earned in year t in total wages earned in the T year period. This index thus measures the percent by which inequality measured over a T year horizon is lower than the average of the individual years in the horizon. We can rewrite this as a decomposition of mobility into between and within mobility, weighted by the share of between and within inequality in total cross-section inequality S T B and S T W :
In calculating between inequality for a given year or over a set of years, we predict wages for the given year, or average wages over the time horizon. We use weighted least-squares regressions, using the NLSY sample weights as the regression weights. 8 Since the dependent variable in these regressions is the log wage, predicted wages are approximated as ŵ i ϭ exp5X i ␤ 6 exp 5 j 2 /26 for individual i in group j. The covariates used are age in 1979, education, and experience (in years) at the start of the time horizon, sex, and race, which are all invariant within a time horizon. Also included are interactions between sex and these variables, the interaction of education and experience, and the square of experience. Changes in between inequality are due to changes in the returns to these attributes. We report results for c ϭ 0 and c ϭ 2, thus spanning the range of c used in the inequality literature, although we have confirmed these results using other values.
B. Results
Wages. The first set of measures of inequality and mobility for selected time periods is presented in table 2 for the c ϭ 0 (Theil-L) index, using the maximum sample. 9 The first panel of table 2 presents measures of inequality based on single years of data. (There is of course no meaningful mobility with only one time period.) Table A1 in appendix A contains results of some of the regressions underlying the decomposition of inequality in this panel. The principal remark is that between inequality represents only 22%-28% of total inequality. Both components of inequality are higher in later years, as would be expected from the existing inequality literature. Age is controlled for in computing the within component, but, because not all ages are observed in 8 Longitudinal sample weights are approximated as the average of the relevant cross-section weights provided by the NLSY. We interpret these regressions as the best linear predictor for wages, rather than in any causal manner.
9 All coefficients and standard errors are multiplied by 100. The standard errors are calculated using the delta method. They do not take into account clustering and stratification of the sample; see Howes and Lanjouw (1995) .
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all years, some out-of-sample prediction is involved, and the aging of the sample could have an effect. The average age rises from 20.9 to 29.6 from 1981 to 1991. The issue of trends over time versus age is addressed more rigorously in the second part of the paper. 10 The second panel presents inequality and mobility measures for selected pairs of years. As expected, total inequality measured over two years falls compared to the one-year measure. Most of this reduction is due to a reduction in the within component, which means that between inequality becomes a larger proportion of total inequality (25%-30%).
The reduction of inequality is more properly measured by the mobility index, which normalizes inequality over the time horizon by average yearly inequality. This index indicates that inequality measured over a two-year horizon is between 7.2% (for the latest years) and 14.8% (for the earliest years) lower than the average inequality in the two years. Unlike the total inequality measure, total mobility has not been decomposed additively into between and within components; rather, between and within mobility measures, unweighted by the shares of between and within inequality, are presented (M B and M W in the notation above). The small reduction in between inequality when the horizon is expanded from one to two years is reflected in the low and generally statistically insignificant mobility measure for between. The smaller mobility in later years (driven by within mobility) could be a time effect, or, if age is inadequately controlled for, an age effect; it is known that mobility is higher among the young. 11 In subsequent panels, the time horizon is extended further. Mobility continues to rise, driven by rising within mobility. Although between mobility also rises, it remains relatively small. The four-year mobility rate is 13.5%-23.5%. As the time horizon is extended beyond four years, the increase in mobility slows for horizons measured beginning in earlier years of the sample. If all characteristics of individuals were observed, the within component would contain only shocks orthogonal to individual characteristics, and within mobility should go to one over long-enough horizons. One interpretation of the fact that this does not happen is that many unobservable characteristics of individuals (which include quality of education, for example, as well as ''ability'') are not controlled for.
The results examined so far are based upon only one value of inequality aversion (c) and on an unorthodox sample. We have tested the sensitivity of the results to the choice of c and sample, and some results for the four-year horizon are presented in table 3. Standard errors are larger for the consistent sample (top panel), due to the smaller sample size. The observation from table 2 that both levels and changes in total mobility are driven by the within component generally holds true.
The results may therefore be captured more easily by simply graphing total mobility against time horizon, which is done in figure 1 for various samples and for c ϭ 0 and c ϭ 2. The upper two graphs of figure 1 are for the consistent sample, the lower two for the maximum sample. The left two graphs depict horizons beginning in 1981 (1981-1982, 1981-1984, etc.) , while the right two depict horizons ending in 1991 (1990-1991, 1988-1991, etc.) . A comparison of the two upper panels with the two lower panels shows that results are not very sensitive to the choice of sample. The Notes: 1. The wage measure is the hourly wage earned on the main job last week, deflated by the implicit price deflator for personal consumption expenditure.
2. The sample used for each measure consists of all civilians neither in school nor self-employed with valid nonzero wages for the time periods relevant for that particular measure.
3. Inequality is measured using the generalized entropy measure with the inequality aversion parameter set to 0.
4. All coefficients and standard errors are multiplied by 100.
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choice of c makes no significant difference when the horizon begins in 1981 (figures 1a, 1c), but raising c (emphasizing the top of the distribution more) raises mobility when the horizon ends in 1991 (figures 1b, 1d). The four-year mobility rate is 26.0% in the former case (the highest in the figure), and 19.3% in the latter case for c ϭ 2 maximum sample. The lowest four-year mobility rate in the figure is 12.5% for the consistent sample with c ϭ 0, when the horizon ends in 1991.
It is customary in studies of wage inequality to focus on those with nonzero wages. 12 Results for samples including individuals with zero earnings in the week prior to the interview are plotted in figure 1, with curves labeled ''c ϭ 2, with zeros.'' Zeros cannot be used when c ϭ 0 or c ϭ 1, nor when c Ͻ 0, so c ϭ 2 is used. Furthermore, no attempt is made here to decompose into between and within, due to the difficulty in predicting which individuals will have a zero wage in a given year, and hence in predicting the wage. 13 The addition of zeros raises mobility at all time horizons. The results for four-year time horizons are shown in the upper panel of table 4: mobility is in the range 28%-32% for the maximum sample, and inequality is also raised by the addition of zeros. If c ϭ 0.5, the addition of zeros also raises inequality and mobility (these results are not shown).
It can be seen in figure 1 that the profile of mobility against time horizon is affected by the calendar years chosen. If the time horizon begins in 1981 and is expanded forward in time, mobility appears to grow more slowly after four years, while, if the horizon begins in 1991 and is expanded backward in time, mobility appears to grow steadily with the time horizon. The reason for this is that mobility over, say, a two-year horizon is lower at later years, so that when the horizon begins with earlier years and expands forward to include later years, the mobility growth is slowed by the inclusion of times of lower mobility.
Annual Earnings: The wage analysis does not take into account inequality originating from differences in annual hours worked. An overview of the results for total earnings mobility is provided in figure 2 (laid out in the same way as figure 1 ). For c ϭ 2, total earnings mobility is very similar to wage mobility in all four panels. For c ϭ 0, however, earnings mobility is much higher than wage mobility, and is higher than the c ϭ 2 case. 14 The point estimates suggest that movements through the wage and earnings distribution are similar near the top, where full-time, full-year workers are likely to be. However, changes in hours cause a lot of mobility lower down the earnings distribution which does not occur in the wage distribution. Some results for fouryear horizons are reported in the bottom panel of table 3. The negative point estimates for between mobility have no apparent economic interpretation, and are generally insignificant.
When zeros are added to the earnings distribution (for c ϭ 2) mobility falls, contrary to the case of wages. For c ϭ 0.5, adding zeros does not significantly change mobility (these results are not shown), again unlike the case of wages, where mobility rose. With zeros included, mobility is thus higher in the wage than the earnings distribution. Some results for four-year horizons are reported in the lower panel of table 4.
The fact that the addition of zeros to the wage distribution raises inequality by more than the addition of zeros to the earnings distribution (as may be seen in the tables) provides a clue to the different responses of mobility to the addition of zeros. In the wage case, the fact that some individuals are mobile across the relatively large distance between zero and the rest of the distribution causes mobility to rise. In the case of earnings, the fact that on the whole people at zero tend to stay there dominates the effect of the movers, since the movers do not move as far as in the wage case.
Measurement error in the reporting of earnings will spuriously increase mobility. Validation studies of annual earnings in the PSID and the CPS show the standard deviation of the reporting error to be 0.14 and 0.32, respectively (Bound et al., 1994; Bound & Krueger, 1991) . Notes: 1. The wage measure is the hourly wage earned on the main job last week, deflated by the implicit price deflator for personal consumption expenditure.
2. Earnings are computed as annual earnings deflated by the implicit price deflator for personal consumption expenditure.
3. The consistent sample consists of civilians neither in school nor self-employed with valid nonzero wages for the years 1981-1991.
4. The maximum sample consists of all civilians neither in school nor self-employed with valid nonzero wages for the relevant time periods.
5. Inequality is measured using the generalized entropy measure with the inequality aversion parameter set to 0 or 2, as indicated.
6. All coefficients and standard errors are multiplied by 100.
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The importance of measurement error for our mobility measures can be evaluated, and appears to be small. We take one year of actual earnings and simulate earnings in other years by assuming that the individual reports randomly in other years from a band of 15% on either side of the base year earnings. The results from the simulated data indicate that measurement error makes inequality appear lower by at most 2%, when the time horizon is extended from one year to ten.
The results of figure 2a may be compared with those of Shorrocks (1981) , who computes the same measures of total mobility for the labor earnings of male household heads in the PSID. For the cohort aged 20-29 at the beginning of his (''consistent'') sample in 1967, he finds that the increase in mobility with time horizon begins to level off after six years, rather than four, as found here. For c ϭ 2, he finds a fall in inequality of 19% over four years and 24% over six years (beginning in 1967), similar to the ranges given by our Thus, the measures are rather similar, despite the different samples and time period. Burkhauser and Poupore (1997) use the PSID similarly to measure five-year mobility rates for prime-age workers (including women) in the 1980s, and find much lower mobility rates, consistent with Shorrocks' results for older cohorts.
The analysis in this section was also carried out for men and women separately. We found that for both wages and earnings the point estimates were quite similar in magnitude. Furthermore, the differences in mobility are generally insignificant.
IV Transition Probabilities and Mobility
The previous section used a measure of mobility including information from all years of the relevant time horizon, and allowing all movements in wages to affect mobility. The mobility measure does not, however, reveal explicitly who is moving where in the distribution. In this section, therefore, we address this by examining transitions between quantiles of the distribution and between these quantiles and nonemployment. Tractability requires restricting the examination of mobility to movements across quintile boundaries (five categories) or to nonemployment. Given the importance of within-group mobility found in the previous section, we focus on this by estimating conditional transition probabilities nonparametrically, and predicting transition probabilities for different groups. We provide two summary measures of mobility based on these predicted probabilities: the average quintile jump and the mean of the reciprocal exit times. For conciseness, we look only at year-to-year transitions.
A. Methodology
Estimates of Transition Probabilities: In this part, we nonparametrically estimate the probabilities of transition from one quintile to another and outside the distribution of annual earnings, or wages. We employ a straightforward kernel estimation method for the conditional probabilities. 15 Let d ki t be a dummy variable that defines whether or not an individual was in a given quintile at time t. That is, d ki t ϭ 1 if the ith individual was at the kth quintile at time t, and d ki t ϭ 0 otherwise, where k ϭ 0, 1, . . . , 5. Specifically, d 0i t ϭ 1 denotes that the ith individual had no reported earnings at year t. 16 The probabilities of interest are the conditional transition probabilities from the jth quintile at time t, to the kth quintile at time t ϩ 1. That is,
ϫ (k ϭ 0, 1, . . . , 5; j ϭ 0, 1, . . . , 5), where x denotes the vector of regressors. We denote the estimates of these probabilities by p kj tϩ1 (x) and evaluate them for white males and females at specific values for the variables of interest. For education, we use eight years (elementary-school graduates), twelve years (high-school graduates), and sixteen years (college graduates) of education, while for experience we use 100, 300, and 500 weeks of labor market experience. The value of the age variable (reported in full years) is put at the median age over all the sample years.
It is important in our analysis to be able to separate age and time effects. In general, one might claim that changes in mobility patterns are due to the life-cycle effects, as opposed to time effects, since earning instability and mobility decline with age as workers settle in careers. Here, our nonparametric estimates of the transition probabilities are based on the (empirical) joint distribution of the dependent variable (wage or earnings) and the independent variables. Since all the regressions are conditional on age in a nonparametric fashion, changes in transition probabilities over time can be attributed only to time effects and not to secular changes over the life cycle. 17 Furthermore, the standard errors of 15 For the technical details regarding the estimation of the transition probabilities and their standard errors, see appendix B.
16 Having no earnings can be because the individual was either unemployed or out of the labor force; for the analysis here, we do not distinguish between the two. 17 Note that, in the context of nonparametric estimation, conditioning on a variable allows that variable to affect the estimated probabilities in any way admitted by the data, linearly or otherwise, including all of its interactions with the other variables upon which we conditioned our estimates. 1. The wage measure is the hourly wage earned on the main job last week, deflated by the implicit price deflator for personal consumption expenditure.
3. The maximum and consistent samples are described in tables 2 and 3. 4. Inequality is measured using the generalized entropy measure with the inequality aversion parameter set to 2.
5. All coefficients and standard errors are multiplied by 100.
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almost all estimates are relatively small, indicating that the conditional probabilities are estimated rather accurately.
Measures of Mobility:
As is explained above, in the analysis below we employ two additional summary measures of mobility which are based on the 6 ϫ 6 transition matrix P. The first measure is the average jump (or more properly expected jump) and is given by
where AJ* is the maximum attainable value for the numerator. 18 
where MP* is the maximum attainable value of the numerator of MP, so that 0 Յ MP Յ 1. 19
B Empirical Results for Annual Earnings
Transition Probabilities: Figure 3 depicts the unconditional staying probabilities for both annual earnings and wages at five quintiles of the distribution, along with the probabilities of staying outside the distribution. The highest staying probability is at the very top quintile. This indicates that individuals at the very top of the distribution are more likely to stay there than the individuals at the lower end of the distribution. Nevertheless, the staying probabilities are quite large at all other quintiles as well, and they increased greatly over the entire sample period. 20 Furthermore, a fact not seen in the graphs is that the transition probabilities became smaller the farther the quintiles are from each other. While the second-highest probability is that of staying outside the distribution, this probability is somewhat different (as is shown below) across groups with distinct characteristics, indicating that the probability of being employed is correlated with observed skills (specifically education and experience).
After conditioning the transition probabilities on observed characteristics, some differences become apparent both in the levels and the patterns of changes of the probabilities over time. The results for the staying probabilities of annual earnings for females and males are reported in tables 5 and 6, respectively, for selected education-experience groups. 21 A few selected conditional probabilities are also depicted in figures 4 and 5, for female and male high-school graduates, respectively. Similar graphs for college graduates are depicted in figures 6 and 7. 22 The general patterns of changes in the staying probability are quite similar across the various education-experience groups and for males and females. For all groups represented in tables 5 and 6 (and the accompanying figures), the staying 18 For the 6 ϫ 6 transition matrix considered in this study, AJ* ϭ 4.0. The normalization by AJ* bounds AJ between 0 and 1, where AJ ϭ 0 only if p ij ϭ 1 for all i ϭ j. 19 For a 6 ϫ 6 transition matrix, MP* ϭ 1.2. 20 Note that what matters here is only the order of the conditional wage (or earnings) and not the actual value. Therefore, any changes in the minimum wage (such as documented in Card and Krueger (1995) ) will not affect the results as long as these observations stay within the same quintile (namely the first quintile). 21 Omitted from the tables are the results for the elementary-school graduates. The results for this group are similar to those presented for the high-school graduates, only with larger year-to-year fluctuations. Note also that some of the probabilities have larger standard errors than others, depending on how close they are to the support of the data. 22 For clarity of exposition, we do not include the results for the first and third quintiles. These have very similar patterns to those of the second quintile. 
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THE REVIEW OF ECONOMICS AND STATISTICS probabilities are, in general, larger at the higher quintiles than at the lower quintiles. The staying probabilities converge over the sample period, resulting from sharper increases in the staying probabilities at the lower end of the distribution. Toward the end of the sample period it is apparent that, regardless of which quintile an individual is in, it becomes more likely for the individual to stay in that quintile. Furthermore, the results (not explicitly shown here) indicate that there is very little mobility between the bottom and the top of the annual earnings distribution, and much less so toward the end of the sample period. In fact, most of the transitions take place between adjacent quintiles at the lower end of the distribution. These results apply, in general, to the probability of staying outside the distribution (i.e., having no earnings) as well. That is, it became increasingly unlikely for those who currently have no job to work at all in subsequent periods, let alone at a job that provides earnings at the higher quintiles of the distribution. Surprisingly, this phenomenon applies even to individuals with a relatively high level of education. Furthermore, the staying probability outside the distribution is more stable for women than for men. Toward the end of the sample period, these probabilities are at comparable levels, but the rise in the probability-especially over the second half of the sample period-is much more pronounced for men.
Comparing the corresponding figures for high-school and college graduates clearly shows that the transition probabilities for the less-educated workers are more volatile, especially at the very top of the distribution; this is evident for both the new entrants (i.e., 100 weeks of experience) and those with a longer work history. The relatively small standard errors of the probabilities' estimates indicate that the large volatility is not, in general, due to sampling variation.
The results shown above, together with the fact that the increases in real annual earnings were mostly at the top of the distribution, imply that the recorded increase in wage inequality in the literature reflects a severe widening of gaps between the same individuals.
Since the reported probabilities' estimates are conditioned on observed skills, it seems plausible that the market tends persistently to reward unobserved skills-in particular ability-resulting in low and decreasing mobility over time. Further support for this conjecture comes from the fact that the staying probabilities are somewhat higher for the moreexperienced than for the less-experienced workers, and more so toward the end of the sample period.
Measures of mobility:
In table 7, we report the results for the AJ and MP measures (defined in equations (2) and (3), respectively) for a few selected years. The table presents only the results for females for the same education- Notes: See data section for the definition of the variables. The reported numbers are nonparametric predictions of the transition probabilities evaluated for white females. High-school graduates are those with twelve years of education, while college graduates are those with sixteen years of education. The numbers in parentheses are standard errors.
The column labeled 0 gives the conditional staying probability out of the labor market or unemployed (i.e., no earnings). The columns labeled 1, 2, 3, 4, and 5, denote the conditional staying probability at the first, second, third, fourth, and fifth quintiles, respectively. The column labeled 0 gives the conditional staying probability out of the labor market or unemployed (i.e., no earnings). The columns labeled 1, 2, 3, 4, and 5, denote the conditional staying probability at the first, second, third, fourth, and fifth quintiles, respectively.
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THE REVIEW OF ECONOMICS AND STATISTICS experience groups as before. 23 Some of results for the AJ and MP measures are also depicted in figures 8 and 9, respectively.
A few important results are apparent from figure 8 for the AJ measure. There was a general continuous decline in the AJ measure of mobility representing the fact that the transition probabilities were shrinking toward the main diagonal of the transition matrix. Some differences can be detected among the measures across the various educationexperience groups. At any level of labor market experience, mobility is typically larger for the less-educated individuals, especially toward the end of the period. Comparison across 23 Qualitatively, the results for males are similar and are therefore omitted for brevity. 
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the various experience levels, at the same level of education, shows that there are smaller differences across experience levels than across education levels. However, mobility tends to be somewhat higher for the-less experienced individuals, and more pronouncedly so for the less-educated individuals. The variability in the average jump statistic tends to be much larger for the less-skilled groups, but, as is apparent from the standard errors reported in table 7, it is only partially due to sampling variation.
While the AJ measure takes into account the off-diagonal probabilities of the transition matrix, the MP measure is based, as described above, only on the diagonal elements of the transition matrix, and is, therefore, by itself, less informative. It is informative in the sense that the relative magnitude of the MP and AJ indicates the importance of the off-diagonal elements. Figure 9 indicates similar trends in the MP measures to the AJ measures depicted in figure 8. As for the AJ measure, there is clear ordering among the MP measures across the various education groups. In particular, the MP measure is smaller (i.e., indicates less mobility) for the more-skilled individuals, especially toward the end of the sample period. This ordering is somewhat sharper than for the AJ measure, reflecting the fact that the off-diagonal transition probabili- 
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THE REVIEW OF ECONOMICS AND STATISTICS ties are more spread across the different quintiles for the more-skilled individuals, but the diagonal terms are larger as well.
The similarities in the AJ and MP measures, especially toward the end of the sample period, indicate that the staying probabilities and moving probabilities to adjacent quintiles account for most of the moves through the earnings distribution. That is, the probability of moving farther than to an adjacent quintile declined significantly over the sample period. The implication of these results is that, with quite a high probability, low-paid workers will remain low paid for an extended period of time. 
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C Empirical Results for Wages
The results in the previous section indicate major changes in the degree and pattern of mobility for annual earnings. There is a question though still to be answered: what are the sources of these apparent changes? Can these changes be attributed to differential changes across skill groups in the number of hours supplied? Alternatively, to what extent are the changes in mobility due to changes in the hourly wage rate? To answer these questions, we repeated the estimation procedure for wages.
As can be clearly seen from figure 3, the unconditional staying probabilities for wages demonstrate the same general pattern of changes and ordering as annual earnings. The main differences between the staying probabilities for wages and earnings are that they are somewhat lower at all quintiles (and outside the distribution) for wages than for annual earnings, and that they have increased in a smoother and more continuous fashion for wages.
The differences between the results for the conditional probabilities for wages and earnings match the differences in the results for the unconditional probabilities (as appear in figure 3 ). 24 Specifically, the pattern of changes for these probabilities is quite similar to those observed for annual earnings, although they are lower in levels. A few important findings are worth emphasizing. First, the variability over time of the transition probabilities is somewhat larger for wages than for annual earnings for the low-educated inexperienced workers, but is more stable for the more-educated, more-experienced individuals. Second, the staying probabilities at the top quintiles seem to be higher than at the lower quintiles throughout the sample period. However, there is considerable convergence of the probabilities at all quintiles toward the end of the sample period, due to sharper increases of the staying probabilities at the lower quintiles.
As for the AJ and MP measures we find that, in general, the AJ measures for wages are larger than those for annual earnings by more than the MP measures. This indicates that the staying probabilities for annual earnings are larger, but, more importantly, it indicates that conditional on moving, the moves in wages are larger than those for annual earnings. This result suggests the possibility that the NLSY respondents are on the backward-bending segment of their labor supply curve. A more likely explanation is similar to that proposed in section II B. That is, individuals who move from zero are more likely to move to a high position in the wage distribution than to a high position in the earnings distribution, which requires both a high wage and long hours.
The fact that there is more mobility in wages than in annual earnings implies that the number of hours worked changes in the reverse direction to changes in wages, which keeps annual earnings less mobile than wages. That is, individuals adjust their hours of work to compensate for changes in their relative wages. Overall, the induced changes of hours worked somewhat offset the changes in the relative wages.
V. Summary and Conclusions
In this study, we use data from the National Longitudinal Survey of Youth (NLSY) to analyze mobility of individuals over time through the annual earnings and hourly wage distributions. We find that mobility reduces wage inequality by 12%-26% when a four-year time horizon is considered, with similar results for annual earnings. We decompose mobility into mobility between and within groups of individuals with the same observable characteristics, and find that both the level of mobility and changes in it are driven by within-group mobility. Within-group mobility rises most rapidly over horizons up to four years and, even in our longest horizon of ten years, does not approach the level that would imply perfect equality among observationally equivalent workers. This suggests that, although an important part of wage or earnings inequality is due to short-term shocks that do not persist, the larger part is due to longer-term causes. When individuals with zero earnings are included in the earnings distribution, mobility falls or stays the same.
Since we establish that mobility is predominantly withingroup mobility, we focus in the remainder of the paper on that part of mobility. Specifically, we estimate year-to-year transition probabilities between quintiles as well as the probabilities of moving in and out of the wage (and earnings) distribution. This allows us to characterize explicitly where in the distribution individuals are moving.
The most important finding, applying to all education and experience groups, is the convergence of the probabilities toward the main diagonal of the transition matrix over the years (i.e., the farther an element is from the main diagonal, the smaller the transition probability becomes). There is a significant increase in the staying probabilities at each and every quintile, most pronouncedly at the low quintiles. The staying probability for male nonemployed has risen rapidly, reaching the female level. Analysis of two summary measures of mobility, which are based on the transition probability matrix, indicates a sharp decrease in mobility over time, across all skill groups. Rising inequality and falling mobility together create an increased gap over time between any two individuals who have the same observed skills. 25 Here we used the multivariate normal kernel with the sample variance of x serving as the kernel weight matrix (e.g., Silverman, 1986) . APPENDIX A 
